Identification of the sites of action of SrmB, a DEAD-box RNA helicase involved in Escherichia coli ribosome assembly.
DEAD-box RNA-dependent ATPases are ubiquitous enzymes that participate in nearly all processes involving RNA, but their detailed molecular functions remain generally unknown. SrmB, one of the five Escherichia coli DEAD-box proteins, participates in the assembly of the large ribosomal subunit notably by facilitating the incorporation of L13, one of the ribosomal proteins that bind 23S rRNA earliest. Previously, we showed that SrmB is tethered to nascent ribosome through interactions with L4, L24 and the region from domain I of 23S rRNA that binds them. To identify the sites of action of SrmB, we have characterized rRNA mutations that bypass SrmB requirement. Five of them affect the same position from two repeated heptanucleotides in domain II of 23S rRNA, whereas two others affect a complementary hexanucleotide in 5S rRNA. Thus the sites of action of SrmB differ from its tethering site. In the mature ribosome, one of the heptanucleotides participates in a highly compact structure that contacts L13, the '1024 G-ribo wrench'. In addition, we have observed that the assembly defect of ΔsrmB cells worsens as rRNA synthesis increases. Based on these results, we propose two non-exclusive scenarios for the role of SrmB in ribosome assembly.